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MangroveCarbon is a GISbased tool for the spatially explicit estimation of mangrove biomass
and carbon content based on NASA Shuttle Radar Topographic Mission (SRTM) canopy height
data (Fatoyinbo and Simard 2012nd mangrove distribution data from theSUGeological

Survey (USGS)Giri et al. 2011) The objective in developing this application was to facilitate
relative comparisons of mangrove biomass and carbon stocks at regional or national levels. The
tool provides a convenient basis for planning assessments in Africkurther, this tool can be
applied to other study regiof mangrove biomass and carbon estimatioce required data are
available.

The MangroveCarbon tool was developed using ESRI ArcGIS and Pydisory this GlSbased

tool, cdl- and classlevel mangrove biomass and carbon can be deriVbid GIS-basedtool
supports the estimation of mangrove metrics within either a single region (e.g., a country) or
multiple subregions. The MangroveCarbontool was developed at the Center for Applied
Geographic Information Science at the University of North Carolina at Charlotte. The
development teamincludes: Jiyang Shieading developer)Wenpeng Feng, and Wenwu Tang.
Advisery teamincludes Dr. Carl C. Tttin (from USDA Forest Service, Center for Forested
Wetlands Research, Southern Research Station).

The current version dflangroveCarbons 1.0.This GIS-basedool isfree for non-commercial
use only For commercial user any other questionspleasecontact Dr. Wenwu Tang
(WenwuTang@uncc.edPlease refer tottp://gis.uncc.edu/mangrover latest update.

1. Installation of MangroveCarbon

1.1 System configuration
a) Operating systemWindows7 (or highey.
b) ArcGIS 10.1
c) Python 2.7


http://gis.uncc.edu/
mailto:WenwuTang@uncc.edu
http://gis.uncc.edu/mangrove

1.2 ArcGIS Add-in toolbox installation
a) Unzip the Mangrovecarbon_adllzip file.
b) Copy the Mangrovecarbon_addfolder to C\Temp.

@ o v Computer » O5Disk (C:) » mangrove_ workflow » - || Search mangrove_workflow yel
Organize « =3 Open Include in library Share with + Burn New folder == » 0 ®
% Favorites Mame ° Date modified Type Size i

P Desktop | . MangroveCarbon_addin 11/19/20151:08 PM  File folder
1§ Downloads . subcanopy 10/15/2015 5:20 PM  File folder
U5 Recent Places . tool 10/22/2015 447 PM  File folder
e . WeetAfrica 11/718/2015 308 PM ___ File folder

c) Open Mangrovecarbon_adld folder and double click MangroveCarbon_addin.esriaddin
to run theinstaller.

L jshid (\WfilerD1) (H:)
5@ Shared Drive (5:)

¥ cagis_labgen (\\cagis.

7- Network

) 14 items.

@‘ . v Computer » OSDisk (C:) » mangrove workflow » MangcwaCarbnnjddm 3
Organize = Include in library = Share with » Burn New folder =~ 0 @
N — Name : Date modified Type Size
B Desktop 1. Data 11/19/201512:26 ... File folder
% Downloads . Images 11/17/2015 5:45 PM  File folder
“Zl Recent Places 1 Install 11/17/2015 5:45PM  File folder
%2 Dropbox | Scopyright.tt 11/17/2015 543 PM  Text Document 1KB
™ biomassCalculator.py 10/22/20155:39 PM  Python File 6 KB
il Libraries =] config.xml 10/22/201512:05 ... XML Document 3KB
[F Documents ™ histogramGenerator.py 10/22/20154:40 PM  Python File 3KB
o Music P makeaddin.py 11/29/20139:06 PM  Python File 2KB
[ Pictures @ MangroveCarbontbx 11/18/20156:29 PM  ArcGIS Toolbox 35KB
‘ Videos a MangroveCarbon_addin.esriaddin 10/22/2015 3:58 PM  Esri AddIn File 160 KB
| README.txt 11/29/2013 9:06 PM  Text Document 1KB
1% Computer |7 refineHeight.py 10/15/2015 4:10 PM  Python File 3KB
&L, 0sDisk (C) ™ subregicnBiomass.py 10/22/2015 5:53 PM  Python File TKE
= Removable Disk (E:) X User Manual.pdf 11/18/20155:43 PM  Adobe Acrobat D... 964 KB




d) Click the Install Addin button.

Esri ArcGIS Add-In Installation Utility et
L Please confirmm Add-In file installation.
+ Active content, such as Macros and Add-In files, can
contain vinuses or other securty hazards. Do not install this
content unless you trust the source of this file.
Mame: Mangrove Carbon
Version: 10
Author: Center for Applied Gl5cience at UNC Charotte
Description: This is @ Python Add-In that calculates biomass and carbon
of mangrove.
Digital Signature.s
This Add-In file iz not digitially signed.
Signed By:
Signed date: e
Source is trusted
Signature is valid
[ Install Add-In | | Ccancel |
=

e) Open ArcMap, once MangroveCarbon toolbox has been installed, dppi#lam ArcMap.
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2. Data requirement
a) Mangrove canopy heiglie.g., from NASA SRTM)ESRIraster file)(SRTM 2015)
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b) Mangrove coveragé.g., USGSJESRIShapefile)(Giri et al. 2011)
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c) Study Area ESRI $hapefilg. Users provide GIS data for study area of interest, which could
include multiple sulyegions.
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d) Classificationfor classes of canopy heiglitext file).

The classification file should contain three columns: class ID, minicamopy height of

each class, and maxima canopy height of each class. See the followingfdigare
example of classification file.
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3 12 13

4 14 17

5 18 43




3. Generate histogram for canopy height
a) Set up workspace.
b) Input canopy height raster file.
c) Selectoutputlocation for outputext file.
d) Selectoutputlocation for histogram.

=" Canopy Height Histogram Generator l@'l l |l e S
¥ Workspace Canopy Height
Histogram Generator
¥ Input Raster {Canopy Height) . .
Step1: This tool is to
generate the histogram of
¥ Output Text (Height/Cells) mangrave canopy height.
Input: Canopy height raster
) ) i dataset Output: Histogram
¥ Output Figure {Histogram) figure and text file
OK I l Cancel ‘ IEnvironments... J l << Hide Help ‘ I Tool Help

4. Spatial analysisof mangrove biomass and carbon
4.1 Refine canopy height of mangrove (spatialriterpolation).
a) Set the same workspace as previous step.
b) Input canopy height raster file.
c) Enter the thresholfbr spatial interpolation
d) Enter buffer distance for spatial interpolation.



e) Selectoutputlocation for autput canopy height raster file.

S R
Ot " | Refine Canopy 0
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Input: Canopy height raster
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@ dataset after spatial
interpolation

] ’ Cancel ] ’En\rironments... ] [ << Hide Help ] ’ Tool Help

4.2 Estimate mangrove biomass andarbon

a) Set the same workspace.

b) Input the raster file generated frgpreviousstep.

¢) Input mangrove coveragéh&pefile.

d) Input study areal@pefile.

e) Input dassificationtext file, the clasification file should contaithree colums: class
ID, minimum canopy height oéachclass, andnaxima canopy height afachclass.
See he Pllowing figure is an example of classification file.
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f) Enter raster cell size.
g) Select output locations for output files.

¥ Workspace

% Input Raster (Canopy Height)

% Input Shapefile (Mangrove Coverage)
% Input Shapefile(Study Area)

% Input Text (Classification)

% Cutput Raster {Result)

% Cutput Raster Biomass{Celll Level)

% Cutput Raster Carbon(Cell Level)

B
=
=
=
B
B
=
B

=

Estimate Mangrove
Biomass and
Carbon

Step 3: This tool is to
estimate Mangrove
Biomass and Carbon at
bath class level and cell
level. Input: Canopy height
raster dataset (the output
from step2) Output:
1.biomass and carbon
report at cell and class
level

[ Ok ] ’ Cancel ] [En\rironments... ] ’ << Hide Help ]

’ Tool Help

4.3 Sub-region mangrove biomass and arbon
a) Repeattepss-6.

b) Enter theunique attribute field (e.g., countname for separating subegions.
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Step 4: This tool is too
estimate biomass and
carbon at sub-region level.
Input: 1.Canopy height
raster dataset 2. sub-region
boundaries. Output:
biomass and carbon report
at cell and class level for
each sub-region
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4.4 Output Data of Mangrove Biomass and Carbon

a) Aggregated resultsr( text file): mangrove area, biomass, carbon

Eile Edit Format WNiew Help

Classl
Class/
Class3
Class4
Class5

ClassNumber

Area
2095374960.0
2095374960.0
2095374960.0
2095374960.0
2095374960.0

Biomass Carbon

15.9
34.4
33.9
41.9
71.2

17.2
17.0
21.0
35. 6]

b) Outputof mangrovebiomass.
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c) Output ofmangrovecarbon
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